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(54) Abstract Title 

A server client terminal and base station the bs dividing a received file into subfiles in accordance with a 
measurement of load 

(57) A radio network communication system includes a server 202, storing files therein, a client terminal 204 
making a request to download a desired file thereto among the files stored in the server 202, and a base 
station 203i The base station 203, includes a data transceiver which makes radio-communication with the 
client terminal 204 and which, when the request is made by the client terminal 204 transmits the request to the 
server and receives all data constituting the desired file, from the server 202 n and a load measurement unit 
which measures a network load between the client terminal 204 and the base station 203 v The base station 
203 n divides the received file into sub-files in accordance with the load measured by the load measurement 
unit, and transmits each of the sub-files to the client terminal 204. 
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<!DOCTYPE HTML PUBLIC '-//W3C//DTD W3 HTML 3. 2//EN > 

<HTML> 

<HEAD> 

<META HTTP-EQUIV-'Content-Type' content= text/html, charset x sji 
s'> 

</HEAD> 

<BODY BGCOL0R=*#FFFFFF* TEXT="#000000 > 

1 ABCDEFGHI JKLM<BR> 

2<BK> 

27<BR> 
28<BR> 
</BODY> 
</HTML> 
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323 START PAGE> 



<!DOCTVPE HTML PUBLIC '-//W3C//DTD W3 HTML 3.2//EN"> 
<HTML> 
<HEAD> 

<TITLE>Welcone</TITLE> 

<META HTTP-EQUIV=*Content-Type' content=*text/html ; charset=x-s ji 
s'> 

</HEAD> 

<BODY BGCOL0R=*8FFFFFF* TEXT=*#000000'> 

1ABCDEFGHIJKLM<BR> 

2<BR> 



8<BR> 
9<BR> 
</BODY> 

^^<! NEXT PACE=2> 
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<! PREVIOUS PAGE=1> 

<!D0CTYPE HTML PUBLIC W/W3C//DTD W3 HTML 3. 2//EN > 

<HTML> 

<HEAD> 

<TITLE>Wel corae</TITLE> _ 
<META HTTP-EQUIV=*Content-Type" content^* text/html I charset=x-sji 

s"> 

</HEAD> 

<B0DY BGC0L0R='#FFFFFF* TEXT=*#000000 > 

10<BR> 

11<BR> 

18<BH> 
19<BR> 
</B0DY> 
</HTML> 

*<! NEXT PAGE=3> 
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<1 PREVIOUS PAGE-2> n n n . /yc „»v 

<iDOCTYPE HTML PUBLIC '-//W3C//DTO W3 HTML 3.2//EN > 

<HTML> 
<HEAD> 

<TITLE>Welcome</TITLE> %flv+/ , tmV c harset=x-sji 

<META OTTP-EQUIV=*Content-Type-' content^ text/html, cbarset sji 

s'> 

</HEAD> 

<BODY BGCOLOR='#FFFFFF* TEXT-'ftOOOOOO > 

20 <BR> 
21<BR> 

27<BR> 
28<BR> 
</BODY> 
</HTML> 
<! END PAGE> 
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RADIO NETWORK COMMUNICATION SYSTEM 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

The invention relates to a radio network communication system 
including a radio communication terminal such as a cellular phone, and more 
particularly to such a radio network communication system suitable for 
transmitting a larger amount of data to a plurality of radio communication 
terminals. 

DESCRIPTION OF THE PRIOR ART 

There is widely used a handy radio communication terminal such as a 

personal digital cellular (PDC), a personal handy phone system (PHS) or ai handy 

communication ter min al including a radio modem. Among such handy radio 

communication ter minals , a cellular phone such as PDC or PHS was first 

used as. a small-sized telephone. However, as multi-media co mmunic ation has 

developed, they are used also in a field of data communication, for instance, they 

are used for transmitting and receiving electronic mail* 

In particular, the Internet is used frequently in a lot of homes as well . 

as in a lot of offices, resulting in a remarkable increase in access by a user of a 

radio communication terminal to the World Wide Web (WWW) from a place 

remote from office and home. Accordingly, a handy radio communication 

terminal is now designed to include software for making access to the World 

Wide Web, ensuring that a user can gain access and observe a desired 

homepage. 

A homepage has a content called a hypertext. A hypertext is 
designed to allow a text, a still picture, a moving picture and voices in a . 
hypertext to link to an object including associated data. Hence, selecting a 
certain word in a hypertext, which links to other data, it would be possible to 
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retrieve and display data associated with the word. 

As a hypertext, there are a hypercard, a hypertext markup language 

(HTML), and so on. 

A presently available radio communication terminal has a quite low 
5 communication rate in comparison with an access rate at which access is gained 
to a homepage through a telephone network or CATV (cable television). Hence, 
there has been suggested a radio network communication system which allows a 
handy radio communication terminal to readily download a hypertext including 
pages having a still picture, a moving picture and/or voices. 
10 For instance, Japanese Unexamined Patent Publication No. 10-171702 

has suggested a communication terminal which enhances a response rate at 
which a page is switched to a next page while the terminal is m akin g access to a 
homepage. 

In the suggested communication terminal, names of a server and a 
15 directory in a presently displayed page are identified, and then, an associated 
HTML file located at a lower layer is retrieved in series, based on the identified 
names. Then, the thus retrieved HTML file is. stored in a memory. When a 
homepage reader turns a page, a HTML file associated with the next page is read 
out of the memory, and the thus read-out HTML file is displayed at a display unit. 
20 As a result, a response rate for displaying a HTML file can be enhanced. 

In the above-mentioned Japanese Unexamined Patent Publication No. 
10-171702, HTML files are retrieved in series, and then, stored in a memory. 
Accordingly, it is necessary to store pages having a small possibility to be 
displayed, in a memory, in order to swiftly display a requisite page. Hence, the 
25 communication terminal suggested in this publication is suitable for a relatively 

large-sized communication terminal, including a memory having a sufficient 
capacity, and having a sufficient communication rate. 

However, the communication terminal is accompanied with a problem 
that the communication terminal has to download data which will not be used. 



To solve this problem, Japanese Unexamined Patent Publication No. 
11-212889 has suggested a communication terminal which reduces not only a load 
of displaying data, but also a load of downloading data. 

Fig. 1 is a block diagram of the suggested communication terminal. 
5 The communication terminal 100 is comprised of a reader 102 to which 

a communication line 101 is connected, a memory 103, a hypertext analyzer 104 
including an image file reader 106, an image developer 107, a layout designer 108, 

and a display unit 109. 

The reader 102 reads out a hypertext transmitted through the 
10 communication line 101. The thus read-out hypertext is stored in the memory 
103. The hypertext analyzer 104 analyzes the hypertext stored in the memory 
103, and reads out data by which an image file is defined, stored in the hypertext. 
Then, the hypertext analyzer 104 determines whether the image file is read out 
from a server (not illustrated). 

When the image file is to be read out, the image file reader 106 does so, 
and the image developer 107 develops the thus read-out image file. The layout 
designer 108 designs a layout, based on the data analyzed by the hypertext 
analyzer 104. The display unit 109 displays data formed based on the layout 
designed by the layout designer 108. 

The hypertext analyzer 104 determines whether the image file is read 
out from a server, in accordance with whether a file of the image data to be read 
out is greater in a size than a threshold size. When the image file is not to be 
read out, an eye-con is displayed in place of the image file at a place where the 
image file was to be displayed. 

Japanese Unexamined Patent Publication No. 11-212889 has made 
suggestions other than the communication terminal illustrated in Fig. 1. For 
instance, whether an image file is to be read out is determined in accordance with 
presence or absence of a link as well as a size of an image file. As an alternative, 
whether an image file is to be read out is determined, based on a capacity at which 
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a display unit of a receiver terminal displays data. 

In the communication terminal illustrated in Fig. 1, a load of the 
communication terminal 100 is reduced in accordance with a status of the 
communication terminal 100 acting as a data receiver, ensuring that received 
5 data can be effectively displayed. 

In a radio network communication system in which a radio 
communication terminal such as the communication terminal 100 is used, a load 
of a communication network as well as a load of a radio communication terminal 
has to be considered. 

1Q p or instance, in a cellular phone system, base stations are positioned to 

cover a relatively small area in order to effectively utilize a limited number of 
frequencies. Frequencies are assigned to cellular phones such that frequencies 
are not interfered with each other in adjacent areas, and those frequencies are 
repeatedly used. 

15 la addition, a frequency is divided into a plurality of frequencies by 

time division to use in a plurality of channels. In general, if a channel is defined 
for a frequency band, it would be possible to increase an amount of data 
transmittable per unit time. However, it would be unavoidable that the 
number of ch ann els is reduced accordingly, and hence, the number of users per 

20 unit area is unavoidably reduced. 

As a result, there exists an optimal number of communication terminals 
which can be connected to a channel or which can concurrently make radio 
communication, in a radio network communication system in which a radio 
communication terminal such as PDC, PHS, or a handy communication device 

25 including a radio modem is used. Hence, if the system illustrated in Pig. 1, 
which is supposed to be used as a non-radio communication system, is applied to a 
radio network communication system, though respective communication 
terminals might operate well, the radio network communication system does not 
operate well, or some communication terminals might not be able to operate. 
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That is, even if a communication terminal to which a homepage is 
downloaded had a high capacity for displaying data, or could process images at a 
high rate, the communication terminal may occupy network resources more than 
necessary, resulting in other communication terminals not being able to make 
5 good radio communication. 

SUMMARY OF THE INVENTION 

In view of the above-mentioned problems in the prior art, it is an 
object of the preferred embodiment of the present invention to provide a radio 
10 network communication system which is capable of enhancing communication 
efficiency not only in a communication terminal but also in a base station making 
radio communication with communication terminals. 

In one aspect of the present invention, there is provided a radio network 
communication system including (a) at least one server storing files therein, (b) at 
15 least one client terminal making a request to download a desired file thereto 
among the files stored in the server, and (c) at least one base station including (cl) 
a data transceiver which makes radio-communication with the client terminal to 
receive data from and transmit data to the client terminal, and which, when the 
request is made by the client terminal, transmits the request to the server and 
20 receives all data constituting the desired file, from the server, and (c2) a load 
measurement unit which measures a network load between the client terminal 
and the base station, the base station dividing the received file into sub-files in 
accordance with the load measured by the load measurement unit, and 
transmitting each of the sub-files to the client terminal. 
25 j n ahove-mentioned radio network communication system, the base 

station is designed to include a load measurement unit for measuring a load 
between the client terminal and the base station. A file which the client terminal 
requests to download thereto is first stored in the base station, and the base 
station divides the file into sub-files and transmits the sub-file or sub-files to the 



client terminal in accordance with a load measured by the load measurement 
unit. 

Accordingly, the above-mentioned radio network communication system 
can solve the problem that a certain client terminal occupies a channel. 

Furthermore, when a client terminal requests the same file to download 
thereto again, since the base station has already stored the file therein, the base 
station can transmit the requested file to the client terminal without requesting 
the server to transmit the file to the base station. 

Since the base station transmits the divided files or sub-files to the 
client terminal, if the client terminal checks a first transmitted sub-file and 
determines that the rest of sub-files are not necessary to be transmitted thereto, it 
is not necessary to download the entire file. This ensures that a load on a 
network can be reduced in comparison with the conventional radio network 
communication system in which a file was downloaded in its entirety to a client 
terminal. 

There is further provided a radio network communication system 
including (a) at least one server storing therein files each constituting a homepage, 
the files being stored in association with a uniform resource locator (URL) 
indicating a site of the homepage in an internet, (b) at least one client terminal 
making a request to download a desired file thereto among the files stored in the 
server, by indicating a uniform resource locator of the desired file, and (c) at least 
one base station including (cl) a data transceiver which makes radio- 
communication with the client terminal to receive data from and transmit data to 
the client terminal, and which, when the request is made by the client terminal, 
transmits the request to the server and receives all data constituting the desired 
file, from the server, and (c2) a load measurement unit which measures a network 
load between the client terminal and the base station, the base station dividing 
the received file into sub-files in accordance with the load measured by the load 
measurement unit, and transmitting each of the sub-files to the client terminal. 



In the above-mentioned radio network communication system, the base 
station is designed to include a load measurement unit for measuring a load 
between the client terminal and the base station. A file corresponding to URL of 
a homepage which the client terminal requests to download thereto is first stored 
in the base station, and the base station divides the file into sub-files and 
transmits the sub-file or sub-files to the client terminal in accordance with a load 
measured by the load measurement unit. 

Accordingly, the above-mentioned radio network communication system 
can solve the problem that a certain client terminal occupies a channel. 

Furthermore, when a client terminal requests the same file to download 
thereto again, since the base station has already stored the file therein, the base 
station can transmit the requested file to the client terminal without requesting 
the server to transmit the file to the base station. 

Since the base station transmits the divided files or sub-files to the 
client terminal, if the client terminal checks a first transmitted sub-file and 
determines that the rest of sub-files are not necessary to be transmitted thereto, it 
is not necessary to download the entire file. This is quite effective, taking into 
consideration that a user doing net-surfing frequently makes access to a second 
homepage before he/she finishes reading a first homepage. 

It is preferable that the files are described in a descriptive language in 
which a homepage should be described, and that the base station further includes 
(c3) a database storing therein data about a range in which a display unit of the 
client terminal can display data at a time, (c4) a divider which divides the 
received file into sub-files in the unit of a page, and (c5) an editor which edits the 
sub-files such that a descriptive language in each of the sub-files properly forms a 
page. 

In accordance with the above-mentioned radio network communication 
system, data is displayed in the client terminal by pages by means of the database 
storing therein data about a range in which a display unit of the client terminal 
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can display data at a time. Hence, the client terminal can reduce data 
transmitted at a time from the base station, without feeling incompatibility in 
displaying data. 

In addition, even if a file is described in HTML data, the editor edits 
respective pages, when the file is divided into pages, such that each of pages have 
indications indicative of a leading edge or a trailing edge. Hence, the client 
terminal can display the thus edited pages as they are. 

Furthermore, when the client terminal requests the base station to 
transmit a new page thereto, since data about a presently displayed page is 
known, the client terminal can receive HTML data from the base station by 

indicating a desired page. 

It is preferable that the base station further includes a transmitter 
which transmits the sub-files to the client terminal by pages applicable to a client 
terminal, in accordance with the network load measured by the load 

measurement unit. 

The transmitter makes it possible for the base station to transmit data 
to a client terminal by every two or more pages, when a smaller load is exerted on 
a network than a load exerted on a network when data is transmitted by 
respective pages. This ensures more effective data transmission. 

It is preferable that the base station transmits the received files to the 
client terminal at a time, when the network load measured by the load 
measurement unit is equal to or smaller than a threshold load. 

When a load between a client terminal and a base station is quite small, 
for instance, when client terminals belonging to the same channel in the same 
base station do not concurrently make access to a homepage, data may be 
transmitted at a time from a base station to a client terminal, ensuring that a file 
can be downloaded optimally under certain conditions. 

It is preferable that the client terminal includes (bl) a detector which 
detects a request to display new pages on a display unit, and (b2) a transmitter 
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which transmits the request to the base station. 

When the detector detects a request to display a new page or pages on a 
display unit of a client terminal, the transmitter transmits the request to a base 
station. In response, the base station transmits the requested data to the client 
terminal, which ensures that a load on a network can be dispersed. 

There is still further provided a radio network communication system 
including (a) an internet network, (b) first to N-th servers each storing homepages 
therein and each being in communication with the internet network, wherein N is 
an integer equal to or greater than 2, (c) first to M-th base stations each being in 
communication with the internet network, wherein M is an integer equal to or 
greater than 2, each of the first to M-th base stations including a memory to store 
data received from the servers therein, (d) client terminals each of which is 
accessible to the internet network through one of the base stations, each of the 
first to M-th base stations, on receiving a request from one of the client terminals 
15 to download a desired homepage to the one of the client terminals, receiving data 
from the associated server, and storing the thus received data in the memory, each 
of the first to M-th base stations calculating a load between itself and the one of 
the client terminals, and transmitting the data to the one of the client terminals 
by pages in accordance with the load. 

In another aspect of the present invention, there is provided a method 
of downloading data to a client terminal in a radio network communication 
system including at least one server, at least one client terminal and at least one 
base station, including the steps of (a) the client terminal making a request to 
download a desired file thereto among the files stored in the server, (b) the base 
station receiving all data constituting the desired file, from the server, (c) 
calculating a network load between the client terminal and the base station, (d) 
the base station dividing the received file into sub-files in accordance with the 
load calculated in the step (c), and (e) the base station transmitting each of the 
sub-files to the client terminal. 
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There is farther provided a method of downloading data to a client 
terminal in a radio network communication system including at least one server, 
at least one client terminal and at least one base station, including the steps of (a) 
the client terminal making a request to download a desired file thereto among the 
5 files stored in the server, by indicating a uniform resource locator (URL) of the 
desired file, (b) the base station receiving all data constituting the desired file, 
from the server which stores files each constituting a homepage, the files being 
stored in association with a uniform resource locator (URL) indicating a site of the 
homepage in an internet, (c) calculating a network load between the client 

10 terminal and the base station, (d) the base station dividing the received file into 
sub-files in accordance with the load calculated in the step (c), and (e) the base 
station transmitting each of the sub-files to the client terminal. 

It is preferable that the files are described in a descriptive language in 
which a homepage should be described, and that the method further includes the 

15 steps of the base station storing therein data about a range in which a display unit 
of the client terminal can display data at a time, the base station dividing the 
received file into sub-files in the unit of a page, and the base station editing the 
sub-files such that a descriptive language in each of the sub-files properly forms a 
page. 

20 It is preferable that the method further includes the step of the base 

station transmitting the sub-files to the client terminal by pages applicable to a 
client terminal, in accordance with the network load calculated in the step (c). 

It is preferable that the base station transmitting the received files to 
the client terminal at a time, when the network load is equal to or smaller than a 

25 threshold load. 

It is preferable that the method further includes the step of the client 
terminal detecting a request to display new pages on a display unit, and 
transmitting the request to the base station. 

There is still further provided a method of downloading data to a client 
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terminal in a radio network communication system including at least one server, 
at least one client terminal and at least one base station, including the steps of (a) 
a user of the client terminal making a request to access to a homepage, (b) the 
server transmitting data to the base station in accordance with the request, (c) the 
base station storing the data in a memory, (d) the base station calculating a 
network load between the base station and the client terminal, (e) calculating an 
amount of data transmittable to the client terminal, in accordance with the load, 
(£) comparing the data calculated in the step (e) to the data stored in the memory 
in the step (c), and (g) the base station transmitting the data to the client terminal, 
if an excessive load is not exerted on an internet network even if the data stored in 
the memory is transmitted to the client terminal at a time. 

It is preferable that the method further includes the step of determining 
the number of pages transmittable to the client terminal at a time, the base 
station transmitting the pages to the client terminal in the step (g). 

There is yet farther provided a method of downloading data to a client 
terminal in a radio network communication system including at least one server, 
at least one client terminal and at least one base station, including the steps of (a) 
a user of the client terminal making a request to access to a homepage, (b) the 
server transmitting data to the base station in accordance with the request, (c) the 
base station storing the data in a memory, (d) the base station calculating a 
network load between the base station and the client terminal, (e) calculating an 
amount of data transmittable to the client terminal, in accordance with the load, 
(f) comparing the data calculated in the step (e) to the data stored in the memory 
in the step (c), (g) the base station editing a first page in accordance with a 
capacity at which the client terminal can display data at a time on a display unit 
thereof, if the data stored in the memory in the step (c) is greater in an amount 
than the data calculated in the step (e), and <h) the base station transmitting the 

first page to the client terminal. 

It is preferable that the method further includes the steps of (h) editing 
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a second and later pages on receipt of a request from the client terminal, and (i) 
the hase station transmitting the thus edited second or later pages to the client 
terminal. 

There is further provided a method of downloading data to a client 
terminal in a radio network communication system including at least one server, 
at least one client terminal and at least one base station, including the steps of (a) 
a user of the client terminal making a request to access to a homepage, (b) the 
server transmitting data to the base station in accordance with the request, (c) the 
base station storing the data in a memory, (d) the base station calculating a 
network load between the base station and the client terminal, (e) calculating an 
am ount of data transmittable to the client terminal, in accordance with the load, 
(f) comparing the data calculated in the step (e) to the data stored in the memory 
in the step (0, (g) the base station editing a first page in accordance with a 
capacity at which the client terminal can display data at a time on a display unit 
thereof, if the data stored in the memory in the step (c) is greater in an amount 
than the data calculated in the step (e), (h) the base station transmitting the first 
page to the client terminal, (i) repeating the steps (d) to <f), when the client 
terminal requests the base station to transmit the client terminal data for next 
pages, and <j) the base station transmitting the data for next pages to the client 
terminal, if an excessive load is not exerted on an internet network even if the 
data for next pages is transmitted to the client terminal at a time. 

It is preferable that the method further includes the step of determining 
the number of pages transmittable to the client terminal at a time, the base 
station transmitting the pages to the client terminal in the step ©. 

There is further provided a method of downloading data to a client 
terminal in a radio network communication system including at least one server, 
at least one client terminal and at least one base station, including the steps of (a) 
a user of the client terminal making a request to access to a homepage, (b) the 
server transmitting data to the base station in accordance with the request, (c) the 
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base station storing the data in a memory, (d) the base station calculating a 
network load Dmax per a channel between the base station and the client 
terminal, (e) the base station calculating an allowable load per a client terminal at 
the channel, (f) the base station comparing Dk to the number of pages N of a 
homepage which the client terminal requests to download therein, wherein Dk is 
defined as follows: 
Dk = Dmax/K 

wherein K indicates the number of client terminals concurrently making 
access to a homepage, and (g) the base station transmitting all data of the 
homepage to the client terminal, if Dk is equal to or greater than N (Dk^ N). 

There is further provided a method of downloading data to a client 
terminal in a radio network communication system including at least one server, 
at least one client terminal and at least one base station, including the steps of (a) 
a user of the client terminal making a request to access to a homepage, (b) the 
server transmitting data to the base station in accordance with the request, (c) the 
base station storing the data in a memory, (d) the base station calculating a 
network load Dmax per a channel between the base station and the client 
terminal, (e) the base station calculating an allowable load per a client terminal at 
the channel, (f) the base station comparing Dk to the number of pages N of a 
homepage which the client terminal requests to download therein, wherein Dk is 
defined as follows: 

Dk = Dmax/K 

wherein K indicates the number of client terminals concurrently making 
access to a homepage, and (g) the base station transmitting data of the homepage 
by every M pages to the client terminal, if Dk is smaller than N, but equal to or 
greater than N/M (N>Dk^N/M), wherein M is an integer equal to or greater 

than 2 and smaller than the N. 

There is further provided a method of downloading data to a client 
terminal in a radio network communication system including at least one server, 
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at least one client terminal and at least one base station, including the steps of (a) 
a user of the client terminal making a request to access to a homepage, (b) the 
server transmitting data to the base station in accordance with the request, (c) the 
base station storing the data in a memory, (d) the base station calculating a 
network load Dmax per a channel between the base station and the client 
terminal, (e) the base station calculating an allowable load per a client terminal at 
the channel, (f) the base station comparing Dk to the number of pages N of a 
homepage which the client terminal requests to download therein, wherein Dk is 

defined as follows: 
Dk = Dmax/K 

wherein K indicates the number of client terminals concurrently making 
access to a homepage, and (g) the base station transmitting data of the homepage 
by every L pages to the client terminal, if Dk is smaller than N/M, but equal to 
or greater than 1 (N/M>Dk^l), wherein M is an integer equal to or greater 
than 2 and smaller than the N, and L indicates an integer smaller than the M. 

There is further provided a method of downloading data to a client 
terminal in a radio network communication system including at least one server, 
at least one client terminal and at least one base station, including the steps of (a) 
a user of the client terminal making a request to access to a homepage, (b) the 
server transmitting data to the base station in accordance with the request, (c) the 
base station storing the data in a memory, (d) the base station calculating a 
network load Dmax per a channel between the base station and the client 
terminal, (e) the base station calculating an allowable load per a client terminal at 
the channel, (f) the base station comparing Dk to the number of pages N of a 
homepage which the client terminal requests to download therein, wherein Dk is 
defined as foDows: 
Dk = Dmax/K 

wherein K indicates the number of client terminals concurrently making 
access to a homepage, and (g) the base station transmitting data of the homepage 
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by every one page to the client terminal, if Dk is smaller than 1. 

The above and other objects and advantageous features of the present 
invention will be made apparent from the following description made with 
reference to the accompanying drawings, in which like reference characters 
5 designate the same or similar parts throughout the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred features of the present invention will now be described, by 
way of example only, with reference to the accompanying drawings, in which:- 

Fig. 1 is a block diagram of a communication terminal accessible to an 
internet used in a conventional radio network communication system. 
10 Fjg 2 js a block diagram of a radio network communication system in 

accordance with a preferred embodiment of the present invention. 

Fig. 3 is a block diagram of a client terminal in the embodiment. 
Fig. 4 is a block diagram of a base station in the embodiment 
Fig. 5 is a flow chart showing steps to be carried out in the client 
terminal in the radio network communication system in accordance with the 
embodiment. 

Fig. 6 is a flow chart showing steps to be carried out in a server when 
the client terminal makes access to a homepage. 

Fig. 7 is a flow chart showing steps to be carried out in the first base 
station when the client terminal makes access to a homepage. 

Fig. 8 illustrates an example of HTML data stored in the first server. 
Fig. 9 illustrates HTML data at the first page after a file was divided 

into sub-files or pages. 

Fig. 10 illustrates HTML data at the second page after a file was 

25 divided into sub-files or pages. 

Fig. 11 illustrates HTML data at the third page after a file was divided 

into sub-files or pages. 

Fig. 12 is a flow chart showing steps to be carried out in the client 
terminal to receive HTML data by pages after a file was divided into sub-files or 
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pages. 

Fig. 13 is a flow chart showing steps to he carried out in the base station 
when the base station receives "Get command". 

Fig. 14 is a flow chart showing steps to be carried out in the first base 
station when the client terminal makes access to a homepage. 

Fig. 15 is a flow chart showing steps to be carried out in the base station 
to determine the number of pages to be transmitted to the client terminal. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments in accordance with the present invention will 
be explained hereinbelow with reference to drawings. 

Fig. 2 illustrates a radio network communication system in accordance 
with a preferred embodiment of the present invention. 

The radio network communication system is comprised of an internet 
network 201, first to N-th servers 202, to 202k each connected to the internet 
network 201 through a communication cable such as a telephone line, and first to 
M-th base stations 203, to 203m each connected to the internet network 201 
through a communication cable such as a telephone line. 

Each of client terminals 204 such as a radio communication terminal or 
a handy cellular phone is associated with one of the first to M-th base stations 
203 x to 203 M in accordance with a location of each of the client terminals 204. 
Specifically, each of the client terminals 204 transmits voices and/or data to or 
receives voices and/or data from the associated base station in radio 
communication. 

Fig. 3 is a block diagram of the client terminal 204. The client 
terminal 204 is comprised of an antenna 211, a radio communication controller 
213, a central processing unit (CPU) 214, a read only memory (ROM) 216, an 
input interface 217, a display controller 218, and a display unit 219. 

The antenna 211 projects out of a terminal body 212, and is electrically 



17 



connected to the radio communication controller 213. 

The radio communication controller 213 includes a circuit for 
transmitting and receiving radio signals, and an interface circuit for controlling 
transmission and receipt of radio signals. The radio communication controller 
213 is electrically connected to the CPU 214 through a bus 215. 

The CPU 214 is electrically connected not only to the ROM 216, but also 
to other memories (not illustrated), and accomplishes performances of a cellular 
phone by carrying out a control program stored in the ROM 216. The CPU 214 is 
electrically connected to the input interface 217 and the display controller 218 

through buses 215. 

The input interface 217 is comprised of an input device such as a 
keyboard, and an interface circuit transmitting commands input through the 
input device, to the CPU 214 through a bus 215. 

The display controller 218 is electrically connected to the display unit 
219 such as a liquid crystal display through a cable 220, and causes the display 
unit 219 to display visual data thereon in accordance with image data transmitted 
from the CPU 214 through a bus 215. 

Fig. 4 is a block diagram illustrating a structure of the first to M-th 
base stations 203, to 203,,. Since the first to M-th base stations 203 1 to 203m 
have the same structure, hereinbelow is explained only the first base station 203, 
which makes radio communication with the client terminal 204. 

The first base station 203, is comprised of an antenna 231 making radio 
communication with the client terminal 204, a radio communication controller 
232 to which the antenna 231 is electrically connected, a data processor 233, a 
data memory 234, a network manager 235, a client database 236, and an internet 
connector 237. 

The radio communication controller 232 includes a circuit for making 
radio communication and an interface circuit for controlling radio communication, 
and is electrically connected to the data processor 233. 
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The data processor 233 includes a circuit comprised of CPU, ROM and 
RAM (all not illustrated), for controlling an operation of the first base station 230,. 
Data and programs for controlling an operation of the first base station 230, are 
stored in the ROM. The first base station 230! may be designed to include other 
5 storage mediums such as a magnetic disc for storing control programs therein. 

The data memory 234 temporarily stores various data. 

The data processor 233 is electrically connected to and controls the data 
processor 234, the network manager 235, the client database 236 and the internet 
connector 237. 

10 The network manager 235 manages data transmission and receipt for 

all of the client terminals 204 to which the radio communication controller 232 
transmits data and from which the radio communication controller 232 receives 
data. 

The client database 236 stores a database available for management 
15 carried out by the network manager 235. Accordingly, the client database 236 
can share a hardware with the data memory 234. 

The internet connector 237 is comprised of a circuit which connects the 
first base station 203, to the first server 202, through the internet network 201. 

Since the first to N-th servers 202, to 202 N have the same structure as 
20 that of an ordinary computer connected to a line, a structure of the first to N-th 
servers 202, to 202n will not be explained. 

On receiving a request based on a hypertext transfer protocol (HTTP), 
the first to N-th servers 202, to 202n transmit data accordingly. Herein, a 
hypertext transfer protocol (HTTP) is a communication protocol used for 
25 transmitting and receiving HTML data between the first to N-th servers 202, to 
202„ each acting as a world wide web (WWW) and each of the client terminals 204. 
A hypertext transfer protocol is a quite simple protocol consisting of a request and 
a response, wherein each of a request and a response is a unit in communication. 

Fig. 5 is a flow chart showing steps carried out by the client terminal 
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204 in the radio network communication system. Hereinbelow, it is assumed 
that a user of the client terminal 204 makes access to a homepage in the first 
server 202! through the first base station 203^ 

While a browser which is a software for accessing a homepage is active, 
a user of the client terminal 204 inputs a uniform resource locator (URL) of the 
homepage through the input interface 217. Herein, a uniform resource locator is 
address data indicative of a site of an object in an internet. An object includes a 
file, a news group, a Telnet site and other tools and resources. 

It is not always necessary for a user to input a uniform resource locator 
through the input interface 217. A user may search a desired homepage by 
keyword retrieval to thereby indicate a uniform resource locator of the homepage, 
or indicate a desired uniform resource locator by selecting the uniform resource 
locator through a history of making access to uniform resource locators. As an 
alternative, a user may use a storage medium such as a floppy disc or a compact 
disc to which uniform resource locators are stored, and make direct access to a 
desired uniform resource locator among those uniform resource locators. 

When a user of the client terminal 204 inputs a uniform resource 
locator to thereby request making access to a desired homepage in step S251, the 
CPU 214 causes the radio communication controller 213 to transmit data in the 
20 form of "Get command" in accordance with a hypertext transfer protocol through 
the antenna 211 as a request, in step S252. 

One of examples of "Get command" described in HTTP description is as 

follows. 

Get index, html HTTP/1.0 (A) 
25 Thereafter, the client terminal 204 receives HTML data from the first 

base station 203,, in step S253. When the client terminal 204 receives all HTML 
data associated with the indicated URL, or when receipt of HTML data is 
interrupted before the client terminal 204 receives all HTML data associated with 
the indicated URL (YES in step S254), receipt of HTML data is finished at that 
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time. 

If a user indicates another URL, steps S251 to S254 are carried out 

again. 

Fig. 6 is a flow chart showing steps carried out by the first server 202, 
5 when a user of the client terminal 204 makes access to a desired homepage. 

When the first server 202, receives "Get command" from the client 
terminal 204 through the first base station 203, (YES in step S271), the first 202, 
transmits the HTML data associated with the indicated URL, to the first base 

station 203, (step S272). 
10 When a user of the client terminal 204 does net-surfing, a user 

frequently changes URL, and "Get command" is transmitted each time a user 
changes URL, in which case, steps S271 and S272 are carried out each time "Get 
command" is received in the first server 202,. 

Fig. 7 is a flow chart showing steps carried out by the first base station 
15 203, when the client terminal 204 makes access to a desired homepage. 

When "Get command" is transmitted from the client terminal 204 to the 
first server 202, in step S252 illustrated in Fig. 5, the first server 202, transmits 
the HTML data to the first base station 203,. 

The first base station 203, is in a stand-by mode for waiting for receipt 

20 of the HTML data, in step S291. 

When the first base station 203, receives the HTML data (YES in step 
S291), the first base station 203, stores the thus received HTML data in the data 
memory 234 illustrated in Fig. 4, in step S292. 

When the first base station 203, receives all the HTML data (YES in 
25 step S293), the first base station 203, calculates a network load at that time in 
step S294. Herein, a network load is denned as a load between the first base 
station 203, and the client terminal 204. A network load is dependent on the 
number of client terminals 204, communication status between the first base 
station 203, and the client terminals 204, and other factors. 
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It is assumed hereinbelow that only one client terminal is connected to 
the first base station 203,. In such a case, it is considered that a communication 
load between the first base station 203, and the client terminal 204 is quite small. 
Accordingly, the first server 202, is allowed to transmit all the HTML data 
requested by the client terminal 204, at a time to the client terminal 204. This is 
because no harmful influence is exerted on other client terminals in such a 
circumstance. Under the above-mentioned assumption, the first base station 
203, can transmit a maximum amount of data to the client terminal 204. 

In contrast, it is assumed hereinbelow that the maximum number of 
client terminals are connected to the first base station 203, In such a case, a 
limited amount of data is assigned to each of channels. Accordingly, if a certain 
client terminal downloads a large amount of data per a unit time, other client 
terminals connected also to the first base station 203, can download only a limited 

amount of data thereto. 

Hence, if a lot of client terminals are connected to the first base station 
203,, the first base station 203, divides the HTML data into a minimum amount of 
date, and transmits the thus divided data to each of the client terminals 204. 
Before transmission of the divided data, the first base station 203, receives data 
regarding a size of a screen at which each of the client terminals 204 can display 
data at a time, from the client database 236, and transmits the divided date by 
pages where each of the pages has the above-mentioned size of a screen. 

As a result, an amount of data per one transmission is reduced, 

ensuring that a network load is reduced. 

Under the above-mentioned concept, in the embodiment, an amount of 
date transmittable to the client terminal 204 is determined, in step S295. 

Then, it is judged whether the HTML data associated with the 
indicated URL, stored in the data memory 234, is in an amount transmittable at a 
time to the client terminal 204, in step S296. 

If it is judged that an excessive load is not exerted on the internet 
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network 201 even if the HTML data stored in the data memory 234 is transmitted 
at a time to the client terminal 204 (YES in step S296), the HTML data is 
transmitted at a time to the client terminal 204, in step S297. What is done in 
step S297 is the same as what was conventionally done. 

In contrast, when it is not possible to transmit data only to specified 
client terminal or terminals 204 (NO in step S296), for instance, because a lot of 
the client terminals 204 request the first base station 203 1 to transmit the HTML 
data thereto, the first base station 203, receives data relating to a display capacity 
of each of the client terminals 204, from the client database 236. Then, the first 
base station 203, edits a first page in accordance with a display capacity of the 
client terminal 204, in step S298. 

Herein, a display capacity indicates an amount of data or a size of data 
which the display unit 219 in each of the client terminals 204 can display at a 
time. For instance, when characters are to be displayed, the display unit 219 has 
a display capacity for displaying AX B characters at most. A display capacity of 
each of the client terminals 204 is stored in the client database 236. 

As mentioned above, the first base station 203! checks a display 
capacity of each of the client terminals 204, and edits pages in accordance with a 
display capacity of each of the client terminals 204. Then, the first base station 
203, transmits the thus edited one page to the client terminal 204, in step S299. 

When the client terminal 204 makes a request to the first base station 
203, to further transmit the HTML data, the second or later pages are edited by 
the first base station 203, in the same manner as mentioned above, and then, are 
transmitted to the client terminal 204. 

Hereinbelow is explained in detail the step S298 where a page is edited 
in accordance with a display capacity of each of the client terminals 204. 

Fig. 8 illustrates an example of HTML data stored in the first server 
202,. The HTML data 321 stored in the first server 202, and to be downloaded to 
the client terminal 204 has a text including 28 lines, and is not yet divided into 
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pages. 

It is assumed hereinbelow that the display unit 219 of the client 
terminal 204 requesting to download the HTML data 321 has a display capacity of 
10 characters X 10 lines. Under such assumption, the HTML data 321 illustrated 
in Fig 8 is divided into first to third pages 322, to 322 3 , and sentences in each of 
the first to third pages are compensated for. 

Fig. 9 illustrates the first page 322, having been compensated for. The 
first page 322, of the HTML data 321 is designed to include a comment tag 323, < ! 
START PAGE >, at a head thereof. The comment tag 323 indicates that this page 
is a first page among pages divided from the HTML data 321. 

In addition, the first page 322, of the HTML data 321 is designed to 
farther include a comment tag 324, < ! NEXT PAGE = 2>, at a trail thereof. The 
comment tag 324 indicates that a next page exists and the next page is a second 
page. 

Fig. 10 illustrates the second page 322 2 having been compensated for. 
A N-th page 322 N of the HTML data 321, wherein N is an integer equal to or 
greater than 2, is designed to include a comment tag, < ! PREVIOUS PAGE = N- 

1>, at a head thereof. 

Since Fig. 10 illustrates the second page 322 2l N is equal to 2. 
Accordingly, the second page 322 2 is designed to include a comment tag 325, < ! 
PREVIOUS PAGE = 1>, at a head thereof. 

Furthermore, pages except the first and last pages are designed to 
include a comment tag, < ! NEXT PAGE = N+ 1>, at a trail thereof. 

Since Fig. 10 illustrates the second page 322 2 , N is equal to 2. 
Accordingly, the second page 322 2 is designed to include a comment tag 326, < ! 
NEXT PAGE = 3>, at a trail thereof. 

Fig. 11 illustrates the third or last page 322 3 having been compensated 
for. The third page 322, of the HTML data 321 is designed to include a comment 
tag, < '. PREVIOUS PAGE = 2>, at a head thereof. 
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Since the third page 322 3 is the last page in the HTML data 321, the 
third page 322 3 is designed to include a comment tag 328, < ! END PAGE >, at a 
trail thereof. 

Fig. 12 is a flow chart showing steps to be carried out hy the client 
terminal 204 to receive respective pages of the HTML data 321. 

As having been mentioned before, in the conventional radio network 
communication system, HTML data associated with URL indicated by the client 
terminal 204 were transmitted at a time to the client terminal 204. In contrast, 
in the embodiment, HTML data is transmitted to the client terminal 204 in 
accordance with a display capacity of the client terminal 204. Hence, the client 
terminal 204 in the embodiment needs to receive the HTML data by each pages. 

Referring to Fig. 12, when the client terminal 204 scrolls a page or 
turns a page by means of a cursor (YES in step S341), the CPU 214 analyzes 
HTML data now being displayed in the display unit 219, and determines which 
page is requested, in step S342. For instance, if a second page is presently 
displayed in the display unit 219 and a next page in the HTML data is requested 
by a user of the client terminal 204 through the input interface 217, what is 
requested is a third page. Similarly, if a second page is presently displayed in the 
display unit 219 and the previous page in the HTML data is requested by a user of 
the client terminal 204 through the input interface 217, what is requested is a 
first page. 

Then, the CPU 214 checks whether the requested page is stored in a 
cash memory (not illustrated), in step S343. 

For instance, if a second page is now being displayed in the display unit 
219, a user of the client terminal 204 requests displaying a first page, and the first 
page has been stored in the cash memory as a page having already been displayed 
in the display unit 219 (YES in step S343), the first page is read again out of the 
cash memory, and then, displayed in the display unit 219, in step S344. 

In contrast, for instance, when pages are successively displayed, 
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specifically, when a first page is first displayed, and then, a second page is 
displayed, and so on, a third memory of HTML data is not yet stored in the cash 
memory. This is the same in a client terminal 204 in which previous pages of 
HTML data are not stored in a cash memory. 

When a requested page is not stored in the cash memory (NO in step 
S343), the CPU 214 transmits "Get + Page No. command", in step S345. The 
"Get + Page No. command" is a command consisting of the above-mentioned "Get 
command" and an indication indicating which page is to be displayed. 

Fig. 13 is a flow chart showing steps to be carried out by the first base 
station 203, on receipt of "Get command" from the client terminal 204. 

When the first base station 203, receives "Get command" (YES in step 
S361), the first base station 203, judges whether the received command is "Get + 
Page No. command" or not, in step S362. 

When the received command is "Get command" (NO in step S362), the 
first base station 203, transmits the received "Get + command" to the first sever 

202,, in step S363. 

In contrast, when the received command is "Get + Page No. command" 
(YES in step S362), HTML data associated with the page indicated by "Get + Page 
No. command" has been already transmitted to the first base station 203, (see 
step S272 in Fig. 6). Accordingly, the data processor 233 of the first base station 
203, reads HTML data associated with the page out of the data memory 234, and 
edits the thus read-out data, in step S364. 

Then, the first base station 203, transmits the thus edited HTML data 

to the client terminal 204, in step S365. 

Fig. 14 is a flow chart showing steps to be carried out by the first base 
station 203, when the client terminal 204 makes access to a homepage, in 
accordance with a variant of the above-mentioned embodiment. Steps in Fig. 14 
that correspond to the steps in Fig. 7 have been provided with the same reference 
numerals, and will not be explained. 
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Referring to Pig. 14, the same steps as the steps S291 to S299 having 
been explained in Fig. 7 are carried out. 

After the first base station 203, has edited a first page in accordance 
with a display capacity of the client terminal 204, in step S298, and transmitted 
the thus edited first page to the client terminal 204, in step S299, the first base 
station 203, checks whether a next page of HTML data exists, in step S401. 

If a next page exists (YES in step S401), the first base station 203, waits 
for a request from the client terminal 204 to transmit thereto HTML data 
associated with the next page, in step S402. 

When the client terminal 204 requests the first base station 203, to 
transmit HTML data associated with the next page (YES in step S402), a network 
load of the first base station 203, towards each of the client terminals 204 is 

calculated, in step S294. 

If a network load is small enough to transmit all HTML data to the 
client terminal 204 (YES in step S296), the rest of the HTML data having been 
already edited is transmitted at a time to the client terminal 204, in step S297. 

If it is impossible to transmit the rest of the HTML data to the client 
terminal 204 (NO in step S296), the first base station 203, edits only a page 
requested by the client terminal 204, in step S298, and then, transmits the thus 
edited page to the client terminal 204, in step S299. 

Then, the first base station 203, waits for receipt a request from the 
terminal station 204 to transmit HTML data associated with later page or pages. 

In a second variant of the embodiment, which is explained hereinbelow, 
the number of pages transmittable at a time to the client terminal is determined, 
and then, HTML data associated with the thus determined pages is transmitted 
at a time to the client terminal 204. 

Fig. 15 is a flow chart showing steps to be carried out by the first base 
station 203, when the client terminal 204 makes access to a homepage, in 
accordance with a second variant of the above-mentioned embodiment. 
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First, the steps S291 to S293 in Fig. 14 are carried out. Then, the first 
base station 203, calculates a network load Dmax in each of channels, in step 
S501. 

Then, the first base station 203, calculates an allowable network load 
Dk per one client terminal in a channel assigned to the client terminal, in step 
S502. 

Herein, the network load Dmax means a maximum amount of data 
transmittable at a time to each of client terminals from the first base station 203,, 
and the allowable network load Dk means an amount of data to be transmitted 
equally to each of the client terminals. 

The allowable network load Dk is defined as follows: 

Dk = Dmax/K 

wherein K indicates the number of client terminals concurrently 
making access to a homepage through the first base station 203,. 

Then, the data processor 233 illustrated in Fig. 4 judges whether the 
allowable network load Dk is greater or smaller than HTML data associated with 
the number N of pages determined in accordance with a display capacity of the 

client terminal 204. 

First, the data processor 233 judges whether the allowable network 
load Dk is equal to or greater than the number N of pages of a homepage to be 
downloaded to the client terminal, multiplied by 1, in step S503. 

If the allowable network load Dk is judged equal to or greater than N x 
1 (YES in step S503), the internet network 201 can afford to transmit HTML data 
associated with all of the pages at a time to each of the client terminals. Hence, 
HTML data associated with all of the pages in URL indicated by the client 
terminal 204 is transmitted at a time to the client terminal, in step S504. 

If the allowable network load Dk is judged smaller than NX 1 (NO in 
step S503), but equal to or greater than N/5 (YES in step S505), it is possible to 
transmit HTML data associated with five pages, at a time to the client terminal 
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204. Hence, HTML data is transmitted to the client terminal 204 by every five 
pages, in step S506. If HTML data in the indicated URL corresponds to four or 
smaller pages, those pages are transmitted at a time to the client terminal 204. 

If the allowable network load Dk is judged smaller than N/5 (NO in 
step S505), but equal to or greater than 1 (YES in step S507) (herein, it is 
assumed that the number of client terminals concurrently making access to the 
first base station 203, is equal to or greater than 3), HTML data associated with 
four or smaller pages is transmitted to the client terminal 204 by every four or 
smaller pages, in step S508. In the second variant, HTML data is transmitted to 
the client terminal 204 by every three pages, in step S508. 

In dependence on a circumstance, though the client terminal 204 may 
received a greater amount of data per a unit time from the first base station 203, 
than an amount of data received in other client terminals, it would be possible to 
reduce a network load in comparison with a case where HTML data associated 
with all of pages is unconditionally transmitted at a time to a client terminal. 

If the allowable network load Dk is judged smaller than 1 (NO in step 
S507), the first base station 203, transmits HTML data to the client terminal 204 
by one page per one transmission, in step S508. 

In the above-mentioned embodiment and variants, HTML is selected as 
a language for describing a file or a homepage, other languages may be used. 

The sub-files or divided pages may be edited or rewritten in a different 
way from the above-mentioned embodiment. 

Though an amount of data transmittable to each of client terminals is 
determined based on an amount of data such as a character which a display unit 
in each of client terminals can display at a time, in the above-mentioned 
embodiment, an amount of data transmittable to each of client terminals may be 
determined based on other factors such as a capacity of a memory equipped in a 
client te rminal or a rate at which a display unit in a client terminal displays data. 

While the present invention has been described in connection with 
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certain preferred embodiments, it is to be understood that the subject-matter 
encompassed by way of the present invention is not to be limited to those specific 
embodiments. On the contrary, it is intended for the subject-matter of the invention 
to include all alternatives, modifications and equivalents as can be included within 

the scope of the following claims. 

Each feature disclosed in this specification (which term includes the 
claims) and/or shown in the drawings may be incorporated in the invention 
independently of other disclosed and/or illustrated features. 

The text of the abstract filed herewith is repeated here as part of the 

specification. 

A radio network communication system includes a server storing files 
therein, a client terminal making a request to download a desired file thereto 
among the files stored in the server, and a base station. The base station includes 
a data transceiver which makes radio-communication with the client terminal, and 
which, when the request is made by the client terminal, transmits the request to 
the server and receives all data constituting the desired file, from the server, and 
a load measurement unit which measures a network load between the client 
terminal and the base station. The base station divides the received file into sub- 
files in accordance with the load measured by the load measurement unit, and 
transmits each of the sub-files to the client terminal. 
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1 A radio network communication system comprising: 

(a) at least one server storing files therein; 

(b) at least one client terminal making a request to download a desired 
file thereto among said files stored in said server; and, 

(c) at least one base station including: 

(d ) a data transceiver which makes radio-communication with said 
data client terminal to receive data from and transmit data to said client 
terminal, and which, when said request is made by said client terminal, 
transmits said request to said server and receives all data constituting said 

desired file, from said server; and, 

(c2) a load measurement unit which measures a network load 
between said client terminal and said base station, 

said base station dividing the received file into sub-files in 
accordance with said load measured by said load measurement unit, and 
transmitting each of said sub-files to said client terminal. 

2. The radio network communication system as set forth in claim 1, 
wherein each file stored by the at least one server is a homepage, said files being 
stored in association with a uniform resource locator (URL) indicating a site of said 
homepage in an internet, and wherein the at least one client terminal makes the 
request to download the desired file by indicating a uniform resource locator of the 
desired file. 

3. The radio network communication system as set forth in daim 2, 
wherein said files are described in a descriptive language in which a homepage 
should be described, and wherein said base station further includes: 
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(c3) a database storing therein data about a range in which a 
display unit of said client terminal can display data at a time; 

(c4) a divider which divides the received file into sub-files in the 

unit of a page; and, 

(c5) an editor which edits said sub-files such that a descriptive 

language in each of said sub-files property forms a page. 

4. The radio network communication system as set forth in claim 3, 
wherein said base station further includes a transmitter which transmits said sub- 
files to said client terminal by pages applicable to a client terminal, in accordance 
with said network load measured by said load measurement unit. 

5. The radio network communication system as set forth in any one of 
claims 1 to 4, wherein said base station transmits the received files to said client 
terminal at a time, when said network load measured by said load measurement 
unit is equal to, or smaller than, a threshold load. 

6. The radio network communication system as set forth in claim 3 or 

4, wherein said client terminal includes: 

(b1 ) a detector which detects a request to display new pages 

display unit; and, 

(b2) a transmitter which transmits said request to said base station. 

7. A radio network communication system comprising: 

(a) an internet network; 

(b) first to N-th servers each storing homepages therein and each being 
in communication with said internet network, wherein N is an integer equal to or 
greater than 2; 



on a 
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(c) first to M-th base stations each being in communication with said 
internet network, wherein M is an integer equal to or greater than 2. each of said 
first to M-th base stations including a memory to store data received from sa,d 
servers therein; 

(d) client terminals each of which is accessible to said internet network 

through one of said base stations, 

each of said first to M-th base stations, on receiving a request from one of 
said client terminals to download a desired homepage to said one of said client 
terminals, receiving data from the associated server, and storing the thus-received 

data in said memory, 

each of said first to M-th base stations calculating a load between itself and 
said one of said client terminals, and transmitting said data to said one of said 
client terminals by pages in accordance with said load. 

8 A method of downloading data to a client terminal in a radio network 
communication system inciuding at least one server, at least one client terminal 
and at least one base station, comprising the steps of: 

(a) making a request by said client terminal to download thereto a 
desired file among said files stored in said server; 

(b) receiving by said base station all data constituting said desired file, 

from said server, 

(c) calculating a network load between said client terminal and said base 
station; 

(d) dividing by said base station the received file into sub-files in 
accordance with said load calculated in said step (c); and, 

(e) transmitting by said base station each of said sub-files to said client 

terminal. 
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9. The method as set forth in claim 8, wherein said client terminal 
makes a request to download by indicating a uniform resource locator (URL) of 
said desired file, and wherein said server stores files each constituting a 
homepage, said files being stored in association with a uniform resource locator 
(URL) indicating a site of said homepage in an internet. 

10. The method as set forth in claim 9. wherein said files are described 
in a descriptive language in which a homepage should be described, said method 
further including the steps of: 

storing by said base station therein data about a range in which a display 
unit of said client terminal can display data at a time; 

dividing by said base station the received file into sub-files in the unit of a 

page; and, 

editing by said base station said sub-files such that a descriptive language 
in each of said sub-files properly forms a page. 

11. The method as set forth in claim 10, further including the step of 
transmitting by said base station said sub-files to said client terminal by pages 
applicable to a client terminal, in accordance with said network load calculated in 
said step (c). 

12. The method as set forth in claim 9. 10 or 11, wherein said base 
station transmits the received files to said client terminal at a time, when said 
network load is equal to, or smaller than, a threshold load. 

13. The method as set forth in claim 10 or 1 1 , further including the step 
of detecting by said client terminal a request to display new pages on a display 
unit, and transmitting said request to said base station. 



14 A method of downing da. to a *n« lerminai in a radio network 

u , nne Qprver a t least one client terminal 
communication system including at least one server, 

Q nrt a t least one base station, comprising the steps of: 

and at least term|nal tQ gccess a 

(a) making a request by a user ot sa> 

homepage; n jn accordance 

(b) transmitting by sa.d server data to saia 

with said request; 

(c) storing by said base station said data in a mamory. 

(d) ca.euia.ing by said basa s.«on a network ioad between sa,d basa 

^^rtriTal-da.— 

T "Cd da. — in sa« s,a P (a, to aaid da. stotad in 

<;aid memory in said step (c); and, 

9) \ nM by sa« basa s^on said da. * said 
an JL -d is no, averted on an ,n.erne. nefwork even it said data atoted 
in said memory is —ad to sak. dian. .ermine, at a «ma. 

15 The method aa sa, forth in dalm 14. further oomprtsing the stop of 
fining tt,e number of pages abie ,o sa* ..ant «*- - . 
MU base s«a«on transmitting said pages to said dian. tormina. ,n said step (g). 

16 The method as setforth in daim 14. wherein .he da. transmitted by 
*. base s«a«on to the dian. .ermine.. ■ me da. skaed in ft. mamory in step (o 

display data at a time on a display unit thereof. 
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1 7. The method as set forth in claim 1 6. further comprising the steps of. 

(h) editing a second and later pages on receipt of a request from said 

client terminal; and, 

(i) transmitting by said base station the thus-edited second or later 

pages to said client terminal. 

18. A method as set forth in claim 16, further comprising the steps of: 
(h) repeating said steps (d) to (f). when said client terminal requests said 

base station to transmit said client terminal data for next pages; and, 

(j) transmitting by said base station said data for next pages to said 
client terminal, if an excessive load is not exerted on an internet network even if 
said data for next pages is transmitted to said client terminal at a time. 

19. The method as set forth in claim 18. further comprising the step of 
determining the number of pages transmittable to said client terminal at at time, 
said base station transmitting said, pages to said client terminal in said step G). 

20. A method of downloading data to a client terminal in a radio network 
communication system including at least one server, at least one client terminal 
and at least one base station, comprising the steps of. 

(a) making a request by a user of said client terminal to access a 

homepage; 

(b) transmitting data by said server to said base station in accordance 

with said request; 

(c) storing said data in a memory by said base station; 

(d) calculating by said base station a network load Dmax per a channel 
between said base station and said client terminal; 

(e) calculating by said base station an allowable load per a client terminal 
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at said channel; 

<f> comparing by said base station Dk to the number of pages N of a 
homepage which said client terminai requests to download .herein, wherein Dk . 

defined as follows: 
Dk = Dmax/K 

wherein K indicates fhe number of client terminate concurrently accesaing 
a homepage; and, 

(g) transmitting by said base station data of seid homepage to aa«J Cent 
terminal according to a value of Dk. 

21 The method as set forth in claim 20. wherein aald base station 
transmits all of said homepage to aaid client terminal if Dk is equal to or greater 
than N (Dk a N). 

22 The method as set forth in claim 20, wherein aaid base station 
transmlte date of said homepage by every M pages to said dent terminal, if Dk Is 
smaller man N, but equal to or greater than MM <N > Dk * NM). wherein M la en 
integer equal to or greater than 2 and smaller than said N. 

23 The method as set forth in claim 20, wherein said base station 
transmite date of said homepage by every L pages to said dient terminal, if Dk la 
smaller than NM but equal to or greater than 1 (NM > Dk a 1). wherein M Is an 
integer equal to or greater man 2 and entailer than aaid N, and U Indlcatee an 
integer smaller than said M. 

24 The method as set forth in daim 20, wherein aaid base station 
transmits date of aaid homepage by every one page to aald dient terminal, if Dk 
is smaller than 1 . 
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25 A radio network communication system substantially as herein 
described with reference to and as shown in Figures 2 to 15 of the accompanying 
drawings. 

26. A base station in a radio network communication system, the base 
station being substantially as herein described with reference to and as shown in 
Figures 2 to 15 of the accompanying drawings. 

27 A combination of a base station and a client terminal in a radio 
network communication system, the combination being substantially as herein 
described with reference to and as shown in Figures 2 to 1 5 of the accompanying 
drawings. 

28 A method of downloading data to a client terminal in a radio network 
communication system including at least one server, at least one client terminal, 
and at least one base station, the method being substantially as herein described 
Wrth reference to and as shown in Figures 2 to 15 of the accompanying drawings. 
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